Abstract-
INTRODUCTION
In this paper we consider the Fredholm integral equations of the second kind 
where ) (x P r is the Legendre polynomial and of degree r [6] , or in the matrix form and N r a r , , 1 , 0 , K = are coefficients to be determined.
METHOD FOR SOLUTION
To obtain the solution of equation (1) in the form of expression (2) 
Then we can put series (4) in the matrix form
where
We now consider the kernel function )
can be approximated by double Legendre series of degree N in both x and t of the form [2, 7] 
then we can put series (6) in the matrix form
On the other hand, for the unknown function ) (t y in integrand, we write from expressions (2) and (3)
Substituting the matrix forms (3), (5), (7) and (8) 
and I is the unit matrix; the elements of the fixed matrix Q are given by [1, 2]  
Thus the unknown coefficients N r a r , , 1 , 0 , K = are uniquely determined by equation (11) and thereby the integral equation (1) has a unique solution. This solution is given by the truncated Legendre series (2).
ACCURACY OF SOLUTION
We can easily check the accuracy of the method. Since the truncated Legendre series in (2) is an approximate solution of Eq.(1), it must be approximately satisfied this equation.
Then for each
[ ]
is prescribed, then the truncation limit N is increased until the difference ( ) On the other hand, the error function can be estimated by ( )
NUMERICAL ILLUSTRATIONS
We show the efficiency of the presented method using the following examples (In all figures different line shows the exact solution and the numerical solution). Example 1. Let us first consider the linear Fredholm integral equation [2, 3] 
and seek the solution ) (x y in Legendre series
By using the expansions for the powers r x in terms of the Legendre polynomials ) (x P r [6] , we easily find the representations ( )
and hence, from relations (5) and (7), the matrices
If we use expression (10) for 2 ,
, we obtain the fixed matrix
Next, we substitute these matrices in equation (11) and then simplify to obtain 
and hence, from relations (5) and (7), the matrices , we obtain the fixed matrix
Next, we substitute these matrices in equation (11) and then simplify to obtain which is the exact solution [5, 8] . We give numerical analysis for 10 , 9 = N in Table 1 and Fig. 1 . Table 2 and Fig. 2 . We give numerical analysis for various N values in Table 3 and Fig. 3, 4 . Table  4 and Fig. 5 . 
CONCLUSIONS AND DISCUSSIONS
In this paper, the usefulness of the method presented for the approximate solution of Fredholm integral equation (1) have Taylor series about the origin which converge rapidly. To get the best approximating solution of the equation, we must take more terms from the Legendre expansions of functions, especially when they converge slowly. Briefly, for computational efficiency, the truncation limit N must be chosen sufficiently large.
